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Objective A: Develop and document efficiency of various mass-harvesting
techniques.

A total of ten Donax spp. harvesting tests were completed on Bogue Banks. Data
collected from each of the tests was analyzed in order to find the most efficient depth and
mesh size in terms of catch and bycatch. The statistical analysis is as follows:

Statistical Report

Mechanical harvesting for which the data was gathered for analysis occurred on
April 11, May 24, June 8, 16, and 22, July 6,11,13,26, and 28, 2005. Every effort was
made to duplicate the conditions and techniques during each harvest of Donax spp in
order to minimize variability so that any differences that occur are a result of the different
mesh sizes and/or different depths use to harvest the Donax spp.

A sub-sampling device called a plankton splitter was used to reduce the time
needed to collect and record data. To test the reliability of this subsampling technique,
subsampling data was collected and compared to the data of the entire samples. When

regression was performed of the sets of data the coefficient of determination, r?, was
approximately 1 which indicates that the information contained in the subsample is nearly
as good as the information contained in the entire sample.

A .05 level of significance was used for all of the following hypothesis tests.

Data from the first mechanical harvest conducted on April 11, 2005 showed that
the 6 cm depth is not as effective as the 2 cm and 4 cm depths for harvesting Donax spp.
There were no statistically significant differences in the mess sizes (3, 5, and 7 mm).
However, the average volume, average weight, and average number of Donax spp
harvested at the 4 cm depth was greater than that at the 6 cm depth (p-values of .02, .05,
and .003 respectively) and no statistically significant difference between the volume of
bycatch at the 4 and 6 cm depths (p-value = .80). This indicated that the 4 cm depth is
better for harvesting Donax spp. than the 6 cm depth. It was also found that the 2 cm
depth of harvest had less bycatch than the 4 cm as well as the 6 cm depth (p-values of .08
and approximately 0 respectively). Numerically, the average number of Donax spp
harvested at the 2 cm depth (160.33) was greater than at 4 cm and 6 cm depths (54.33 and
26.67 respectively), but the standard deviation at the 2 cm depth was so large (171.34) as
compared to the 4 and 6 cm depths (2.52 and 7.10 respectively), that no statistically
significant difference was indicated between the average number harvested at the 2 cm
depth and 4 cm depth or between the 2 cm and 6 cm depths. The conclusion reach from
the data of the first mechanical harvest of Donax spp is that the 6 cm depth is the least
effective for harvesting these clams. An average depth of 90% shell layer was taken
along Bogue Banks and was found to be below 4cm. So no further Donax spp harvesting
was performed at the 6 cm depth.

The statistical analysis of the aggregate data revealed that the average number
Donax spp. harvested with the 3mm mesh was more than with the 7 mm mesh (p-value =



.03) and the average number of Donax spp harvested with the 5 mm mesh was also more
than the average number harvested with the 7 mm mesh (p-value = .06). However, there
was not a statistically significant difference in the number of Donax spp harvested with
the 3 mm mesh verses the 5 mm mesh. The 3 mm mesh did harvest numerically more
than the 5 mm mesh, but the standard deviations were so large (2635.92 and 1635.05
respectively) that the observed differences may be due to random chance. The 3 mm
mesh does appear to harvest a greater volume of Donax spp than the 5 mm mesh (p-value
=.14), but the data collected with the 3 mm mesh consistently has a high standard
deviation; higher than that with the 5 mm mesh. No significant differences were revealed
between the volumes of bycatch for any of the three mesh sizes.

There is not a significant difference in the average volume or number of Donax
spp. harvested at the two different depths, 2 cm and 4 cm, but when using the 4 cm depth
there is a significantly more bycatch than at the 2 cm depth (p-value =. 04). So there is
clear evidence that the 2 cm depth is best for harvesting Donax spp.

As one would expect the larger mesh size, 7 mm, harvested larger Donax spp.,
than the smaller mesh sizes, 3 mm and 5 mm. In fact the p-value was approximately zero
when the average size harvested with the 7 mm mesh was compared to the 3 and 5 mm
mesh sizes. There was not a statistically significant difference in the average size of
clams harvested with the 3 mm and 5 mm mesh sizes. A 90% confidence interval was
constructed for the average lengths of the clams harvested with the three different mesh
sizes. The 90% confidence intervals are (8.70 mm, 9.89 mm), (9.06 mm, 10.46 mm), and
(11.82 mm, 12.76 mm) for the 3 mm, 5 mm, and 7 mm mesh sizes respectively.

In conclusion, the best method for harvesting Donax spp. is using the 3 mm mesh
at the 2 cm depth. If one wishes more consistency in volume and number use the 5 mm
mesh at the 2 cm depth. Of course if one wishes to harvest larger Donax spp. use the 7
mm mesh at the 2 cm depth.

Site Selection for Harvesting

Repeated efforts at harvesting Donax spp. for this project have resulted in learned
observations about the habits of the clam and knowledge of the better sampling and
harvesting sites. Use of this knowledge about Donax habits played an important role in
locating the more densely populated aggregations on the beach. Environmental factors
such as tidal movement, beach morphology, sediment size, seasonal variations, and
bycatch congregations determine the “patchiness” and density of the clam aggregations.
This information can be used by the harvester to increase catches on a sampling trip.

The background research of the clam biology illustrated that Donax thrived in
sandy intertidal and subtidal areas. The sandy substrate allowed the clam to burrow
quickly in order to escape predators and ride the tidal fluxes. During the harvesting tests,
Donax spp were found mostly in sandy areas but also in very shelly regions of the beach.



Observations of Donax with respect to the environmental parameters proved to be
an important factor when locating the clams during times of harvest testing. Clams were
observed to emerge from substrates en masse immediately prior to large waves on rising
tide. Then the clams would seemingly “ride” the wave up the beach. This habit leaves
them exposed on a rising tide and provides evidence to the harvester of the locations of
the densest aggregations. At high and low tides the Donax spp. were mostly congregated
in areas of a shelly substrate. The clams also “ride” receding waves on a falling tide
however receding waves keep clams submerged and make them difficult to spot.

Donax spp. appeared to congregate in sandy valleys in the intertidal zone that ran
perpendicular to the beach. Fishing piers also seemed to attract patches of Donax
around the pilings and several meters to either side of the piers. Dense populations of
Donax spp. were also noticeable to either side of intertidal and subtidal pools.

The harvester uses several techniques to locate an area of densely aggregated Donax with
minimal bycatch. One method is to disturb the substrate with the foot when it is slightly
submerged and observe its composition in a receding wave. As the sediment is receding
with the wave the harvester can identify conditions such as amount of shells or Emerita,
which would be captured as bycatch or whether the area is densely populated with Donax
spp. This is where the harvester must make a decision whether to proceed with harvesting
in the area or continue looking for better sites.

We found that Donax clams were available throughout the year in varying
amounts. During the winter months only small amounts of harvestable Donax spp. were
evident along Bogue Banks. The Donax spp. seemed to have greater numbers in patches
along the beaches during spring and fall months. In terms of overall quantities and
harvestable aggregations the best results have been during the summer months.

Our observations have been that the daily migration of Donax spp. along with
shell and Emerita consistently rotates between a heterogeneous and homogenous mixture
of catch and bycatch. Clearly when harvesting the targeted species, one must find an area
which holds the greatest amount of catch and the least amount of bycatch. Harvest testing
to date has centered on developing best mesh and depth parameters. Future testing will
attempt to harvest sufficient quantities for overwinter holding testing.

Objective B: Compare and refine feasibility of two long-term holding methods.

Developments of the Donax spp. test upwelling device have continued through
the third quarter of the project. Preliminary tests of active and passive upwellers revealed
most advantages to the passive upweller including maintenance, simplicity, and costs.
The passive upweller that will be used with the Donax spp. holding test was designed and
modified from a combination of active shellfish upweller and a McDonalds hatching jar.

The passive shellfish nursery upweller is made from an 18” cylinder with a screen

bottom. The cylinder is affixed to a drain in the side of a long narrow upweller tank.
Water is pumped into the upweller tank, which then flows upward through the screen and



the layer of clams on the screen. Water flows upward and out the side of the cylinders
through the drain which is routed through the side of the upweller tank. Active upwellers
are supplied directly with pumped water and the water takes a similar route upward
through a semi-fluidized bed of clams before exiting the drain.

Routine cleaning is mandatory for the inside of standard upweller designs including the
upweller tanks, the inside and outside of the upweller cylinders and on both sides of the
upweller screens. On our experimental Donax upweller, routine maintenance will only
be required for the inside of the 4” pipe and on the 1” insert pipe as these are the only
surfaces in contact with the seawater. Another purpose of this design is to reduce the
frequency of maintenance, especially during the winter months when high mortality
occurs with handling other species of clams.

Figure 2: 1-meter Raceway Figure 3: 18”x 4” Experimental Upweller

The construction of the Donax spp. test holding system is currently underway
(Figure 1. on cover page). Figure 4. illustrates a single-flow-rate system with head tank
and manifold. We will compare the success of holding Donax in filtered and unfiltered
seawater in which one of the complete systems is shown in Figure 5. The total system
will incorporate two qualities of seawater, three densities of Donax spp., three liquid flow
rates, two holding devices, and three replicates of each experiment for a total of 108
holding devices.
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Figure 4: Side view of single flow rate Donax spp. holding system

Figure 5: Overhead view of single water source Donax spp. raceway and upweller test system.




Objective C: Test and improve techniques for aquaculture propagation of Donax.

Monthly gonad investigations are continuing to provide information about the
maturity of the Donax spp. clam. Examination of gonads shows that during the months
of July, September and October Donax spp. are ready to spawn. The gonad investigation
in August showed that over half of the tested clams are almost ready to spawn. Overall,
the data for the months tested during this report gives evidence that a majority of Donax
spp. are ready or almost ready to spawn (C2, C1). This evidence may coincide with the
peak and fall of the water temperatures along Bogue Banks and may be indicative of a
bimodal spawning activity.
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Where:

I = immature/sexes not distinguishable: no gonad seen.

A = first signs of gonad maturation; sexes start to be distinguishable

B = Gonad differentiation well advanced; sexes easily differentiated

C1 = male with spermatids; female with largely pedunculate

C2 = male with sperm ducts; female eggs largely non-pedunculate; ready to spawn

D = gonads almost empty but sexes still distinguishable; immediately post- spawning

Discussion

The statistical analysis of the mechanical harvest tests illustrates scientific
significance that helps us determine which mesh size and depth was most efficient at
catching Donax spp. on Bogue Banks. Important factors to be discussed with the
scientific data are observations which we made in the course of undertaking the harvest
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tests (see Site Selection for Harvesting, page 3). The combination of these two points
should allow us to decide which technique is best for harvesting.

The statistical analysis revealed that there was no significant difference in the
volumes of bycatch for any of the three mesh sizes. This is somewhat due to the large
range and variable nature of the total quantity of catches. Yet the size of the bycatch,
mostly shell material, was very different between the mesh sizes. The 3mm mesh caught
very small size bycatch, which made for a timely and labor intensive separation of catch
and bycatch. The 7mm mesh mostly caught large fragments of shell which allow for easy
separation of catch and bycatch. Considering the amount of time and labor involved with
separating the Donax spp. from the bycatch, the 7mm mesh is the most efficient. The
future addition of the Kason seed sorting device could provide more efficient separation
of all sizes of catch and bycatch.
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Attachment

Donax Hypothesis Tests
Mechanical Harvest Mean Comparison
Note: Subscripts 1,4,5,6,7, and A indicate the Mech Test and A being all 1-7 except 2 &3; DV is Donax
Volume, BV is Bycatch Volume, DN is the number of Donax, DW is the Donax total weight, and DL is the

average length of the Donax clams; M3, M5, and M7 are 3mm, 5mm, and 7mm mesh sizes respectively;
d2, d4, and d6 are 2cm, 4cm, and 6¢cm depths of pulls respectively.

H, © thpwms = Hipwws

p-value = .48
H.  thpums # tipums
H, : thpwms = oz

p-value = .89
H. : thpuwms # tipumr
H, © thpyms = thpum7

p-value = .43
H. : thoums # Hipvmr
H, @ thgyms = Hipums

p-value = .67
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H, * theums = Hipumr
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Ho * thonms = Haonws
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Ho * thpvas = Hipvaa

H. * thovas # tipvas

Ho * thpvas = Hipvae
H

a - Hipvd2 # Mipvds

Ho © tipvas = Hipvae

depth is greater

H. © thpvas # Hipvas

Ho * thsvar = thsvaa

depth is less than

H. @ thpvar # thpvas

Ho @ thgvar = Haiguas

depth is less than

H. © tpvar # thsvae

Ho © thgyas = Hasuas

H. © thpvas = thsvas

o - Mipnd2 = Hipnds

H. © thpnas # thonas

p-value = .55
p-value = .31

p-value = .02 (The mean volume of Donax at the 4 cm

than that at the 6 cm depth)

p-value = .08 (The mean volume of bycatch at the 2 cm

that at the 4 cm depth)

p-value =0 (The mean volume of bycatch at the 2 cm

that at the 6 cm depth)
p-value = .80

p-value = .40
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H, © thpngs = Haonas

H. © fpnas # Haonas

Ho © hpongs = Haonas

depth is greater

H. & fhpnas # Haonae

H, © thpwez = Hapwaa

Ha © howaz # hpwas

Ho * thowaz = taowas

Ha * thowaz # thpwas

Ho * thowaa = Haowas

cm is greater

Ha * howas # Lhowas

Ho * thpra2 = thpras

H. * thpias # Hipras

p-value = .31

p-value = .003 (The mean number of Donax at the 4 cm

than that at the 6 cm depth)

p-value = .51
p-value = .44

p-value =.045 (The mean weight of Donax harvested at 4

than that at the 6 cm depth)

p-value = .17

-



Ho © thprar = thpias

p-value = .15
H.  thpias # tapras
H, @ thpras = thpias

p-value =.78
H.  thpias # apas
H,  tapwms = Hapwms

p-value = .93

H.  t4oums # Hapwwis

Ho & ipvms = Hapum
p-value = .07 (The mean volume of Donax harvested with
the 3 mm mesh
is greater than that of the 7 mm mesh)

Ha @ tlows # Hapumz

Ho * Hapwms = Hapvm
p-value = .096 (The mean volume of Donax harvested with
the 5 mm mesh
is greater than that of the 7 mm mesh)

H. : tipyms # Hapwm7

Ho * thupums = Hapums
p-value = .85

H. © tyums # Hapums

Ho * tugums = Hapumr
p-value = .48

Ha t Hagums # w7

-



o - Hapyms = Hapum7

a - Mapyms # Hagym7

o - Hapnmz = Hapnms

a - Hapnms # Hapms

H

o - Hapnms = Hapnm7

the 3mm mesh

H.  fyonms # Haonmr

Ho * Lionms = Hapamr

the 5mm mesh

Ha @ honms # Hapnmr

Ho * apwms = Hapwms

H. © owms # Hapwms

Ho * tapwms = Hapwmr

the 3mm mesh is

H.  Hipwms # Hapwmr

p-value = .56
p-value = .62

p-value = .03 (The mean number of Donax harvested with

is greater than that of the 7 mm mesh)

p-value = .06 (The mean number of Donax harvested with

is greater than that of the 7 mm mesh)

p-value = .85

p-value = .09 (The mean weight of Donax harvested with

greater than that of the 7 mm mesh)
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H, * ipwms = Hapwmr

p-value = .11
H.  Hipwms # Hapwmr
Ho * upims = Lapius

p-value = .82
H. : tipims # tapius
Ho © apims = Hapim7

p-value = .13
Ha @ thpims # Hapiur
Ho © ypims = Hapimz

p-value = .14
H. © thypims # tapiur
Ho * tapvaz = Hapvaa

p-value = .39

a » Mapvd2  Mapvaa

Ho * Hagvaz = Hapvaa
p-value = .02 (The mean volume of bycatch at the 2 cm
depth is less than
that at the 4 cm depth)

H. © fipvar # Lapvas

Ho © £4ong2 = Hapnda
p-value = .55

H. © Hypnas # Haonaa




- Hapwd2 = Hapwda

 Mapwaz # Mapwaa

- Haprd2 = Haprda

« Mipra2 # MapLaa

- Hspymz = Hspums

- Mspyms # Mspyms

- Hspymz = Hspum7

- Hspyms # Hspym7

- Hspyms = Hspum7

- Mspyms # Hspym 7

- Hspymz = Hspyms

 Msgyms # Hsgyms

- Hspymz = Hspym7

« Msgyms # Hsgym7

p-value = .34
p-value = .68
p-value = .87
p-value = .25
p-value = .28
p-value = .47
p-value = .48




- Hspyms = Hsgym7

- Msgyms # Hspym7

- Hspnmz = Hspams

- Hspams # Mspams

- Hspnmz = Hspam7

- Mspnms # Mspm 7

- Hspnms = Hspam7

- Mspnws # Hspm 7

- Hspwms = Mspwms

« Hspwms # Hspwms

- Hspwms = Hspwm7

- Hspwms  Hspwmr

- Hspwms = Hspwm7

- Hspwms # Hspwm 7

- Hspims = Mspivs

- Mspims # HspLus

p-value = .995
p-value = .51
p-value = .12
p-value = .24
p-value = .83
p-value = .24
p-value = .27
p-value = .15




Ho @ Mspims = Hspimy
p-value =.099 (The mean length of Donax harvested with
the 3mm mesh
is slightly less than that of the 7mm mesh)

H. © tspims # Mooy

Ho © spims = Mspimr

p-value = .11
H. © tspims # Hspmr
H, & tspvaz = Hspvaa

p-value = .33
H, @ tspvaz # Hspuaa
Ho @ tspvar = Hspyas

p-value = .33
H, & tsgyaz # Hspvaa
Ho © tspngz = Hspaa

p-value = .49
H,  Hsonga # Hspnaa
Ho * tspwaz = Hspwaa

p-value = .33
H. © spwaz # Hspwaa
H, © £spra2 = Hspraa

p-value = .81
Ha © tspiar # Hspras
Ho * tspums = Hepwms

p-value = .15
H. © Heowms # Hepwms
H, © tsoums = spumr

p-value = .20

H. © Lspwms # Hopum7




- Hspyms = Hepym7

- Hspyms # Hepumr

- Hegymz = Hepyms

- Hspyms #* Hegyms

- Hepymz = Hepym7

- Hspyms # Heaum7

- Hegyms = Hegum7

- Hggyms # Hepum7

- Hgpnms = Hepnms

- Hspnms 7 Hepnwms

- Hspnms = Hepnm7

- Hspnms # Hepnm7

- Hspnms = Hepnm7

- Hgpams # Hspam7

- Hepwms = Hepwms

- Hspwms # Hepwwms

s Hgpwms = Hepwm7

- Hspwms # Hepwm7

p-value = .62
p-value = .81
p-value = .64
p-value = .49
p-value = .17
p-value =.13
p-value = .50
p-value = .13
p-value = .25




H, © tsowms = Hspwm
p-value = .61

H.  Hepwms # Hepwmr

H, © spims = HopLus
p-value =.75

H. © Hepims # Hepiws

Ho * Hopims = Hopim7
p-value =.045 (The mean length of Donax harvested with
the 3mm mesh
is less than that of the 7mm mesh)

H. © spims # Lspimr

Ho & spims = Hepim
p-value = .04 (The mean length of Donax harvested with
the 5mm mesh
is less than that of the 7mm mesh)

H. @ epims # Hepimr

Ho © epvaz = Hspvaa
p-value = .44

H. © spvaz # Hepvaa

Ho * Hosvaz = Hosvaa
p-value = .09 (The average volume of bycatch at the 2 cm
depth is less
than that of the 4 cm depth)
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- Mgpvgo # HMepvda

- Hspnd2 = Hepnda

« Mspna2 # HMepnda

- Hepwd2 = Hepwd4

- Hspwaz2 # Hepwda

- HspLa2 = HepLaa

- Hepraz # MepLaa

- H7pymz = Hipuws

c Hapums # Hapyws

- Hapvms = Hipwmr

- Hipyms # Hopum7

- Hapvms = Hapymr

- Hapums * Hopymr

- H7gym3z = H7sums

- Hagyms # Hrgyms

p-value = .40
p-value = .43
p-value = .89
p-value = .32
p-value = .65
p-value = .31
p-value = .11




- H7eymz = Hisum7

- Mrgyms # Higumr

- Hagums = Hipym7

- Magyms # Higymr

- H7onms = H7pnms

- H7onms # Hipams

 M7onms = Mrpnwr

- H7pnms # Hipamr

- H7onms = H7pnm?

- H7pnms  H7pnmr

- Hipwms = Hipwms

- Mrowms # Hipwws

- Hapwmz = H7pwm7

- Hpwms # Hipwmr

p-value = .17
p-value = .87
p-value = .77
p-value = .34
p-value = .16
p-value = .24
p-value = .50




- Hapwms = Hipwm7

- M7pwms # Hopwm7

- Hapimz = Hipuus

- Hipims # Hopims

- Hapims = Hipuvt

- Mipivs # Hipimr

- H7pims = Hipimr

- Hipims # Hipimt

- H7pva2 = H7pvda

« Mipvdz # Hipvda

« Mygya2 = Hipvga

- M7gvas # Mipvda

- H7pnd2 = H7pnda

« H7pnd2 * Hrpnda

p-value = .

p-value =.

p-value = .

p-value =.

p-value = .

p-value =.

p-value =.
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- Hapwa2 = H7pwds

 H7pwa2 # Hipwda

- HapLd2 = HipLda

« MapLa2 # MopLaa

- Hgpymz = Hgpvms

- Hgpyms # Hgpyms

s Hgpyms = Hgpum7

- Hgpyms # Hgpymr

- Hgpyms = Hgpym7

- Hgpyms # Hgpymr

- Hgpymz = Hgeyms

- Hggyms # Mgyms

- Hgpymz = Hgeym7

- Hgpyms # Mgpym7

s Hggyms = Hgpym7

- Hggyms # Hgpym7

- Hgpnmz = Hgpnms

p-value = .

p-value =.

p-value = .

p-value =.

p-value =.

p-value = .

p-value = .

p-value =.
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p-value = .57

a - Hgpnms # Mgpnws

H, © tgonms = Hgonmr

p-value = .34
H, : Hsonms # Hapnme
H, © sonms = Lgonmr

p-value = .56
H. : Hgonms # Hapnm7
H, © tspwms = gpwms

p-value =.73
H. : tspwms # Hspwws
Ho © tgpwms = Lgpwmr

p-value = .57
H, : Hsowms # Hapwm7
H, © tspwms = Hgpwmr

p-value = .81
H. : Hspwms # Hspwmz
H, © gpims = Hapius

p-value = .39

a » Mgpims 7 Hgprus

H

o - Hgpims = Mgpm7

p-value = .03 (The mean length of Donax harvested with
the 3 mm mesh is
less then that of the 7 mm mesh)

H. © Hgpims # thpimr

Ho * Hapims = Hapimz
p-value = .06 (The mean length of Donax harvested with
the 5 mm mesh is
less then that of the 7 mm mesh)
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H, : Hgoims # Hepimr

H, * tgpvar = Hgpvaa

p-value = .02 (The mean volume of Donax harvested at 2
cm is less than

that at the 4 cm depth)
H. © Hspvaz # Hapvaa

Ho © tgevar = Hapvas
p-value = .87
H. @ Hsgvaz # Hovaa

H, © Lgongz = Hgpnaa

p-value = .097 (The mean number of Donax harvested at 2
cm is less than

that at the 4 cm depth)
H. : Hsongz # Hsonaa

Ho © tgpwaz = epwaa

p-value = .01 (The mean weight of Donax harvested at 2
cm is less than

that at the 4 cm depth)
H. © Hspwaz # Hspwas

H, © gpra2 = HepLaa

p-value = .55
H. : Hgpras # Hepraa
H, & oowms = Hopwms

p-value = .83
H

a - Hopums # Hopyms

-



Ho © opums = Hopum7
p-value = .42

H. : topyms # Hopwm7

Ho @ Hopwms = Hopym
p-value = .09 (The mean volume of Donax harvested with
the 5 mm mesh
is greater than that of the 7 mm mesh)

H. : Hopums # Hopwm7

Ho © ogyms = Hopyms

p-value = .40
H, © topms # Hopums
H, © togyms = Hosym7

p-value = .53
H, : togyms # Hopum7
Ho © togums = Hopym7

p-value =.70
H, © togyms # Hopym7
Ho © oonms = Hopnwms

p-value = .99
H. : topnms # Hopnms
H, © oonms = Hopmr

p-value = .22

H,  Hoonms # Hopnm7

Ho © Loonms = Hopmz

p-value = .05 (The mean number of Donax harvested with
the 5 mm mesh
is greater than that with the 7 mm mesh)

H. : topnms # Hopnmr

-



H, © Lopwms = Hopwwis
p-value = .90

H.  Hopwms # Hopwms

Ho © Lopwms = Hopwm7
p-value = .43

H. : Hopwms # Hopwmr

Ho * Hopwms = Hopwm7
p-value = .06 (The mean weight of Donax harvested with
the 5 mm mesh
is greater than that with the 7 mm mesh)

H.  Hopwms # Hopwm?

H, © opims = HopLws

p-value = .92
H. : topims # Hopiws
H, @ opims = Hopm7

p-value = .11
H. © topims # Hopime
Ho © topims = Hopim7

p-value = .104
H. @ topims # Hopimz
Ho © opvaz = Hopvaa

p-value = .22

H. : Hopvaz # Hopvaa

H, © ogyvaz = Hopvaa
p-value = .17




- Hggygo # HMopvda

- Hopna2 = HopNda

« Hopng2 # Hopnda

- Hopwa2 = Hopwds

- Hopwa2 # Hopwda

- HopLa2 = HopLda

- Hopraz # Hopraa

- Hioovms = Hiopvms

- Hiopyms # Hiopyms

- Fopvmz = Hiopvm7

- Mopyms # Hiopym7

- Hiopovms = Hiopvm7

- Hyopyms # Hiopym7

- Hiogumz = Hiosums

p-value = .32
p-value = .32
p-value =.79
p-value = .40
p-value = .93
p-value = .22

p-value = .82




H. © thoswms # Lhosums

Ho © 2hosvms = Haosum7

p-value = .47
H, © thosums # thosumt
Ho © houms = Haosum7

p-value = .54
H. © thosums # Lhosum?
Ho © thoonms = Haoonms

p-value = .36
H,  thoonms # Laoonms
Ho © oonms = Haoonm

p-value = .28

H. © thoonms # Lhoonmr

H

o * Mioonms = Hiopnm7

p-value = .05 (The mean number of Donax harvested with
the 5 mm mesh

is greater than that with the 7 mm mesh)

H,  thoonms # Laoonmt

o - Hiopwms = Hiopwwms
p-value = .46

H. © thoowms # Laopwwis

o - Hiopwms = Hiopwm7
p-value = .30




H. & thoowms # Lhopwm

Ho © toowms = Hiopwm7

p-value =.78
H. : thoowms # Lhopwm
Ho © hopims = Lhopius

p-value = .29
H. : thooims # Hiopims
Ho © thopims = thopimr

p-value = .13
H.  thooims # Hiopim
H, © thopims = thopimr

p-value = .33
H. : thooims # Hiopim7
H, © hopvaz = Haopvaa

p-value =.73

a + Miopvd2 * Hiopvda

Ho * Hiopvar = Lhosvaa
p-value = .05 (The mean volume of bycatch at the 2 cm
depth is less than
that at the 4 cm depth)

H. © fhosvaz # Laosvas

H, © £hoona2 = Haoonas
p-value = .72




- Miopng2 # Miopnga

- Hiopwda2 = Hiopwda

- Hiopwaz2 # Hiopwaa

- Hiopra2 = HiopLds

 MiopLa2 # HiopLaa

- Hiipyms = Hipvws

- Mipyms # Hipyms

- fipymz = Hipvmr

- Mipyms # Hapymy

- Hiipyms = Hipvmr

- Miipyms # Hiipymr

: Migyms = Hiigums

- Migyms # Hiigums

- Hiipymz = Hiisum7

- Hgyms * Hisymr

p-value = .63
p-value =.93
p-value = .58
p-value = .74
p-value = .83
p-value = .50
p-value = .42




- Hiigyms = Hiisum7

- Higums * Higymr

- Hi1ipnmz = Hiipnms

- Mipams # Hiipnms

- Hiipnmz = Hiupnm?

- Miipnms # Hiipnm

- Hiipnvs = Hiipnm7

- Mipams # Hiipam7

- Hiipwvs = Huipwws

- Miipwms # Hiipwms

- fiipwvs = HFipwm7

s Hpwns * Hiapwmr

- Huipwvs = Hiipwm7

p-value = .34
p-value = .53
p-value = .40
p-value = .45
p-value = .55
p-value = .76

p-value = .72




H.  thiowms # Hiapwmr

No average length data for Mechanical Harvest 11

H, © thipva2 = hipvas

p-value = .01 (The mean volume of Donax harvested at the
2 cm depth is

less than that at the 4 cm depth)
H. : thipva2 # Hiipvas

Ho @ th1gva2 = Haipvaa

p-value = .54
H, : thisvas # thisvaa
H, © h1ond2 = Haionas

p-value = .22

H. : thiond2 # Haionda

Ho © thiowa2 = Hiiowaa

p-value = .02 (The mean weight of Donax harvested at the
2 cm depth is

less that that at the 4 cm depth)
Ha t thipwaz # taiowaa

No average length data for Mechanical Harvest Test 11

Ho © ho0ums = Hizpums
p-value =.78

H.  to0ws # Haoowas

-



Ho © thooums = Hizoumr

p-value = .95
H.  thopwas # thoowm
Ho © ho0ums = Hiapumr

p-value = .77
H.  tho0ws # thoowmz
Ho © hopwms = thosums

p-value = .55

H. © thoeums # Lhosums

H

o+ Miopymz = Hizpum

p-value = .08 (The mean volume of bycatch harvested with
the 3 mm mesh
is greater than that with the 7 mm mesh)

H. & thoeums # Lhosumr

Ho @ thopums = thosumr

p-value = .24

H. & toeums # Lhosumr

Ho © 420003 = Hazonms
57

p-value

a » Mioonms 7 Hiopnws

Ho © haonms = Haoonm7




H

0

- Miponms # Hizpnw7

- Hiopnms = Hizpnm 7

- Hioonms # Hizpnmt

- Hiopwms = Hizpwms

- Mapwas # Hizpwms

- Hiopwmz = Hizpwm7

c Hiopwms F Hizpwmr

- Hiopwms = Hizpwm7

- Mippwms # Hizpwm 7

s Mapims = Hiopis

s Hiopims # Hapis

- Hiopims = Hipimr

the 3 mm mesh is

Ha

- Mippims # Hiapimr

p-value = .89
p-value = .56
p-value = .85
p-value = .61
p-value = .16

p-value = .06 (The mean length of Donax harvested with

less than that with the 7 mm mesh)




Ho @ thooims = Lhapimy
p-value = .14

H.  tho0ims # Hapim

Ho @ h20va2 = Hazpvaa

p-value = .06 (The mean volume of Donax harvested at the
2 cm depth is

less than that at the 4 cm depth)
Ha * thoover # thiopvas

Ho © thpvar = Lhosvas

p-value = .39
H. © thoevaz # Lhosvas
H, © thoona2 = Haoonas

p-value = .11

H.  foong2 # Hazonas

Ho © hopwas = Hizowas

p-value = .09 (The mean weight of Donax harvested at the
2 cm depth is

less than that at the 4 cm depth)
Ha t thoowaz # Hrzowaa

Ho © thpia2 = thapraa
p-value = .99

H. © thy0042 # Haopras

-



- Haoums = Hpapums

- Hppwms # Hapums

- Haoums = Hapum?

- Hapyms # Hapym7

- Hapyms = Hapym7

- Mapyms # Hapumr

- Hpgyms = Hagums

« Hpgums # Hagums

- Hpgymz = Hagvm7

- Mpgyms # Hagym7

s Mpagyms = Hagum7

- Mpgums # Hagym7

- Hapnms = Hapnus

- Hapnms * Hapnms

p-value = .32
p-value = .14
p-value = .45
p-value = .44
p-value = .20
p-value = .55
p-value = .36




Ho © aonms = Laonm7

p-value = .03 (The mean number of Donax harvested with
the 3mm mesh
is greater than that of the 7mm mesh)

H.  aonms # Hapm7

Ho © Lapnms = Laonmr

p-value = .06 (The mean number of Donax harvested with
the 5mm mesh
is greater than that of the 7mm mesh)

H.  Haonms # Hapnm7

Ho * abwms = Haowms

p-value = .33
H. © apwms # Hapwms
Ho  Lapwms = Haowmr

p-value = .16
Ha © apwms # Hapwmr
Ho © tapwms = Haowm7

p-value = .52
Ha © apwms # Hapwmr
Ho © ppims = Hapiws

p-value = .38

Ho : apims # Haoius

Ho © tapims = Haoimr
p-value =0 (The mean length of Donax harvested with the
3mm mesh is
less than that for the 7mm mesh)

Ho t ippims # Haoiur

-



Ho * apims = Hapimz

p-value =0 (The mean length of Donax harvested with the
5mm mesh is

less than that for the 7mm mesh)

Ha © apims # Haoiwr

Ho * Haovaz = Lapvaa
p-value = .94

Ha @ apvaz # Hapvda

Ho © tpsvar = apvaa

p-value = .04 (The mean volume of bycatch harvested at
the 2cm depth is

less than that for the 4cm depth)
Ha & tagvar # Hagvaa

Ho * Haona2 = Haonda

p-value = .91
H.  Haong2 # Hapnas
Ho © apwaz = Haowaa

p-value = .93
Ho © apwaz # Haowas
Ho © apLa2 = HapLas

p-value = .27

H.  Haordz # Haoias

-



